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A minimum cross entropy model to generate disaggregated 
agricultural data at the local level 
António Xavier, Maria de Belém and Rui Fragoso  
 
Abstract 
This work presents an entropy approach to disaggregate agricultural data at a local level. It 
comprises two different steps. In a first one, an information prior at disaggregated level based 
on experts’ opinions, available cartography of land use and biophysical data is created. In a 
second step, it’s used a minimum cross entropy process in order to manage these information 
inputs and to guaranty a solution compatible with all the different restrictions. The model was 
applied to the region of Algarve in the year of 1999, in order to disaggregate the data at the 
pixel  and county level.  Results  show  that  the  model  was  able  to  provide some  satisfactory 
results  since  the  estimated  values  obtained  for  the  different  areas  revealed  a  good 
approximation to the true values. These results were then analyzed and provided a new insight 
about the policies’ consequences in the territory. 
 
Keywords:  minimum  cross  entropy,  data  disaggregation,  local  level,  Algarve,  agricultural 
policies. 
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1.  INTRODUCTION 
The reforms of Common Agricultural Policy (CAP) had several impacts in the different 
European Union territories, leading to different behaviours of farmers and inducing several 
changes in the different agricultural systems.  
Nevertheless, evaluation of this policy has often been made at an aggregated level that 
doesn’t allow the emergency of distributional implications across agents and territories and 
difficult the study of its precise local consequences. Moreover, this kind of analysis is much 
artificial  since  it’s  based  on  statistical  units,  and  also  often  includes  units  with  a  very 
heterogeneous  area,  leading  to  generalist  and  erroneous  conclusions.  Kempen  et  al.  (2005) 
highlights that within these administrative boundaries the natural conditions of soil, relief and 
climate usually differ in such a manner, that the assumption of identical cropping pattern, yields 
or input use cannot be accepted. 
A  more  detailed  and  disaggregated  analysis  considering  all  the  territory  and  the 
distributional implications of the CAP is many times disregarded in both policy evaluation and 
conception because of a major problem:  in Europe, and also in Portugal, there is a lack of data 
at a reasonable disaggregated level.  
In Europe, agricultural data is supplied mainly by the Farm Accountancy Data Network 
(FADN), which covers the entire European Union. These data results from an annual survey 
carried out by the Member States and it is provided in an aggregated form at the level of 
administrative regions, defined by the Nomenclature of Territorial Units for Statistics, known as Ancona - 122
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NUTS II. There are also some data regarding farm structure in the Farm Structure Surveys 
(FSS), but they are at the same disaggregation level and don’t have the same periodicity. Only 
the  Agricultural  Census  provides  more,  but  still  limited,  detailed  information  and  is  only 
available with detail in each country Statistical Entities. 
In Portugal there is a lack of data at NUTS III, county and parish levels in the time 
between Agricultural Census, which occurs from 10 to 10 years, being this fact also a problem 
at  decision  level  in  what  concerns  sustainable  rural  development  and  agricultural  policies’ 
options, since the studies are based mainly on the other sources of information at the NUTS II 
or Agrarian Region Level. 
Therefore, disaggregated agricultural data with precise geographical references is needed 
for a correct evaluation of agricultural policies. Also in order to study farmer behaviour, it is 
necessary to carry out microeconomic analysis with precise individual data, which is many 
times not available or, in certain cases, is only partially available (Just, 2000 cited by Chakir, 
2009). 
In order to tackle such problems data disaggregation processes are needed (Howitt and 
Reynaud, 2003, Fragoso et al. 2008, Martins et al., 2010), because they can supply data to 
support decision making in an inexpensive way. However, there are still some problems that 
need  to  be  addressed  and  overcome,  namely  the  development  of  an  approach  that  may 
disaggregate data at a more local level and that can be adapted to specific realities. 
To overcome these difficulties a series of simulations and studies are being carried out by 
the authors in several areas of Portugal. Therefore, the approach presented here results from a 
series of experiences carried out by the authors and it’s still under development.  
These experiences revealed satisfactory results at the pixel level for different areas in 
Portugal at several dimensions. Several results from this empirical approach, optimized for an 
administrative and pixel level showing the combined solution for problems of this kind, are 
already available and are presented in this work.  
The  remainder  of  this  article  is  presented  as  follows:  in  section  two  the  problem 
description is made; in section three the most important previous studies this work was based 
are presented; in section four the methodological approach is explained; in section five the 
empirical application adaptations are explained; in section six the results and the validation of 
the data are made. Finally, section seven presents the conclusions of this work. 
2.  THE PROBLEM DESCRIPTION 
In order to better address this problem, its formulation is presented next (figure 1).  
It’s  assumed  that  we  intend  to  obtain  data  disaggregated  by  county,  and  data 
disaggregated by a more local level (pixel level) using previous knowledge. In order to do that 
several sources of information inputs which are available for a considered year are used. These 
sources  will  comprise  cartographical  information  regarding  land  cover,  climate  data,  soil 
capacity data, but also partial disaggregated data for some statistical units, that may result of 
different studies carried out in such territories.  Ancona - 122
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We also assume that experts’ opinions need to be valorized in order to not have some 
basic errors. These opinions may refer only to part of the territory or to some specific farms’ 
uses and it’s considered that they may be incomplete in some aspects. 
  Finally, it’s also determined that the estimate must be compatible with the biophysical 
limits  known  to  each  crop  or  the  existing  partial  disaggregated  data.  This  requires  the 
consideration of data compatibility restrictions. 
 
Figure 1- The description of the disaggregation problem 
 
3.  PREVIOUS STUDIES 
In order to define our methodological approach some previous studies with the main 
developments in agricultural data disaggregation methods were considered and are presented 
next. 
Howitt and Reynaud (2003) presented a two stages dynamic disaggregation process 
which  was  able  to  recover  a  complete  sequence  of  disaggregated  data.  In  a  first  stage  an 
aggregated prior was created, based on the principles of maximum entropy. In a second stage 
the data was disaggregated through a cross entropy minimization process.  
Kempen et al. (2005) have used a spatial disaggregation procedure combining a logit 
model with posterior density estimators to break down production data available at the regional 
level  to  a  homogeneous  spatial  mapping  unit  level  (HSMU)  covering  the  entire  EU.  The 
disaggregation procedure required two steps. In the first step, the share of a specific crop on 
natural  conditions  (soil,  relief,  climate)  using  the  information  from  the  sampling  points  is 
estimated.  The  estimated  coefficients  are  then  used  to  predict  land  use  choices  in  each 
homogeneous  spatial  unit.  Consistency  with  the  administrative  statistics  is  achieved  by 
maximising the posterior density of the estimated information.  Ancona - 122
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The authors used the Corine Land Cover data combined with data on soil, climate and 
relief to conceive the HSMU and took into consideration 8 possible land uses. 
You and Wood (2006) proposed a spatial disaggregation model for crop production 
statistics based on a cross-entropy approach. They used various information sources (satellite, 
biophysical  crop  suitability  assessments,  population  density)  to  disaggregate  Brazilian  crop 
production data to a pixel level (9km×9km) and then applied a cross-entropy spatial allocation 
model using the biophysical and social-economic attribute of each location as priors and took 
into consideration 3 possible production systems and 8 crops. 
In  the  last  developments  they  optimized  this  procedure  generating  plausible  crop 
distribution  maps  for  Sub-Saharan  Africa  using  a  spatially  disaggregated  data  fusion  and 
optimization approach (You et al., 2009). 
Fragoso et al. (2008) presented disaggregated data regarding land use for the Montado 
ecosystem area. They followed the ideas presented by Howitt and Reynaud (2003) but applied 
the model to the reconstruction of the complete land uses of the farms. 
Chakir (2009) used agricultural data in conjunction with biophysical processes to break 
down agricultural FADN regional data into 100m × 100m pixel spatial units. It is a two step 
procedure. First, they estimate a land use model using a Multinomial Logit (MNL) model. 
Second, they disaggregated the observed FADN regional land use shares using a Generalized 
Cross Entropy (GCE) approach, taking the first step predictions as priors. This procedure has 
been  applied  to  the  French  Picardie  region  and  results  indicated  a  significant  correlation 
between observed and estimated land use shares. 
Martins  et  al.  (2010)  proposed  a  model  which  estimates  incomplete  information  at 
disaggregated level through an entropy approach using an information prior at the aggregated 
level. They use some of the ideas proposed by Howitt and Reynaud (2003), but designed a 
direct disaggregation process in order to address situations of lack of data. 
The model allowed to give a basis for designing strategies and to analyze the possible 
impacts  of the agricultural  policy  changes.  Nevertheless,  there are still  some  problems  and 
aspects that could be improved and the results would be better with the inclusion of other 
information priors, coming from experts’ opinions or available cartographic information. 
Xavier et al. (2010) presented several combined agricultural data disaggregation models 
in order to recover the farms’ land uses, the livestock numbers and main crops’ productions. 
The  proposed  approach  estimates  incomplete  information  at  disaggregated  level  through 
entropy, using an information prior, and generating information for a combined calculation of 
data in the estimation of other variables. This approach intended to combine several teachings 
from the previous approach, but still needs some improvements. Ancona - 122
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4.  THE METHODOLOGICAL FRAMEWORK 
  The methodological framework is based mostly in the works of Chakir (2009), You and 
Wood (2006) and You et al. (2007, 2009), but it differs from each one of them alone, being a 
combination of the different exposed ideas, in order to valorize all the existing information, with 
respect to the known aggregate. 
  Therefore, the methodological framework comprises two different steps (figure 2). In a 
first step the prior of information at the disaggregated level is created, using all the existing 
information. In a second step we disaggregate the information, with respect to the biophysical 
data and  other existing  information trough  entropy  which  guaranties  compatibility  with the 
aggregate  and  different  sources  of  information,  namely  with  the  land  use  data  and  the 
biophysical  conditions  in  which  a  crop  may  be  developed,  and  that  are  the  determinant 
restrictions for such land use.  
 
Figure 2- The disaggregation process overall view 
 
4.1. The prior of information estimation 
As referred before, the first step of this disaggregation process is to make a valid prior of 
information estimation of the land uses. This will report to the previous knowledge of the area. 
Therefore, it may only involve, for instance, an estimate based on the different biophysical 
conditions and economic attributes (You and Wood, 2006).  
There are several ways of creating this prior and the diversity of information leaded to the 
exclusion of some predefined methods. Therefore, these procedures imply the combination of Ancona - 122
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the following information: land use cartographical data, soil capacity maps, climate data, and 
other biophysical data, namely slope and hypsometric data.  First the information is reclassified 
in a Geographical Information System (GIS) by excluding those areas in which the different 
considered  land  uses  are  not  possible.  This  is  easily  made  by  re-interpreting  the  different 
biophysical data at the pixel level (the working level should be carefully selected).  
Then, after this interpretation in GIS, one needs to make an accurate estimation for the 
biophysical conditions for which the use may be developed. Here one may use simply experts’ 
opinions or the available cartographical land use data.  
These procedures are made by each crop leading to previous estimate, which may not 
have  a  coincidence  with  the  aggregate.  In  Portugal  the  official  statistics  result  from  the 
discussion between the Regional Bureau of Agriculture Ministry and the National Statistics 
Institute (INE), and at the beginning they have several differences between them. 
4.2.   The disaggregation process 
In a second step, an entropy process it’s applied.  
The first use of entropy in the estimation of data was made by Jaynes. Jaynes (1957), 
cited by Golan et al. (1996) stated that the theory of information entropy provided a constructive 
criteria for the establishment of probability distributions, using partial or incomplete knowledge 
and proposed the maximum entropy principle in statistical inference, which states that the least 
informative probability distribution pk can be found by maximizing the entropy H(p). In other 
words, in the absence of contrary information, all possible states of a system are equally likely 
(You et al. 2009, Golan et al., 2006): 
 
                                                                                                     (1) 
 
Good (1963) reinterpreted this concept and created the minimum cross entropy (2):  
                                                     (2) 
 
In this procedure we minimize the cross entropy, which is a measure of discrepancy 
between  the  posterior  probabilities  p  and  their  priors  q,  that  is  the  distance  between  two 
distributions. The cross entropy reaches its minimum when both the distributions are equal. 
These  procedures  were  developed  by  Golan  et  al.  (1996),  who  applied  them  in  the 
estimation of parameters and inserted an error term. Therefore, the generalized cross entropy 
(GCE) introduced by Golan et al. (1996) is an extension of the cross entropy formalism to take 
into account the presence of unknown disturbances and measurement errors.  Ancona - 122
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This was the approach followed which guarantees data compatibility among the different 
sources of information. So based on this GCE, we disaggregate the regional values following 
the now presented formulation: 
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k x  are the probabilities of each crop/occupation, to be estimated in area i; 
i
k R  are 
the probabilities of each crop/ occupation, in area i resulting from our previous estimates; 
i S  is 
the  area  weight  of  each  disaggregated  unit;  k STAT   are  the  regional  statistics  for  crop  or 
occupation k; 
i
k LAND  is the land use available for that occupation in disaggregated unit i which 
can be expressed as a share; 
i
k B  are the biophysical limits B. Finally,  kn e  refers to an error term, 
and    } ,..., { 1 N z z   with  N  ≥  2  points  is  the  support  vector  associated  to  the  probabilities 
} ,..., {ek1 KN e . 
The equation (3) is the objective function, which seeks to minimize the cross entropy of 
the  estimated  probability  distribution  (
i
k x )  and  the  previous  estimate  (
i
k R )  and  the  errors 
probabilities distribution.  
  Equation (4) refers to the fact the 
i
k x  must have the characteristics of a probability 
distribution, which means that the sum of k for each unit i must be one; and equation (5) states 
that the disaggregated shares 
i
k x , must be compatible with the aggregate at the regional level. 
  Equations (6) and (7) regard the fact that this information must respect the limits of the 
available land cover reinterpreted from the land use cartography in the first case; in the second 
case they insure that the biophysical limits are not overcome. Here, it must also be accounted 
that there may be several crops with the same requirements and that their combined value must 
not be higher than the biophysical limits. Moreover, it must also be accounted the fact that in Ancona - 122
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cases of compatibility with the aggregate of the statistics, or if we want to estimate production 
data,  as  You  and  Wood  (2006)  did  for  areas  with  considerable  lack  of  information  these 
restrictions are fundamental. 
We may also add partial disaggregated data restrictions, whose accuracy is recognised 
and detailed for ensuring compatibility with those partial observations. It’s possible to write 
these equations in another way considering the liability of such information. For instance, if we 
consider that there is a value for which there is an error, and so it isn’t quite the same one may 
consider inserting minimum and maximum values. 
Finally, equation (8) regards the fact that the error respects the properties of a probability 
distribution, that is, its sum is equal to 1. According to the formalism of Golan et al. (1996), the 
error is a reparameterized, so that: 
                                                  
. . ∑ kn
N
n
N k e e z =
                                                 (9)
 
With this formalism and having calculated the shares, one simply needs to redistribute the 
regional data by using the following equation: 
                                                  




k . ˆ =




k S ˆ  is the estimated area for crop or land use k for unit i and SA is the area of 
unit i.  
5.  EMPIRICAL IMPLEMENTATION 
In order to apply correctly the presented model it was necessary to define concretely the 
study area which is the Region of Algarve that has 16 counties and 84 parishes (figure 3). It’s a 
heterogeneous  area,  where  there  is  an  agricultural  and  demographic  decline  in  the  inland. 
Therefore,  there  is  a  need  of  disaggregated  information  at  several  levels  in  order  to  better 
understand the impact of rural policies. 
The  year  of  1999  was  chosen  to  implement  the  model  due  to  several  main  reasons: 
availability  of  data  for  validation  and  data  processing,  and  also  the  necessity  of  additional 
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 (Source: CAOP cartography) 
 
   For the application of such model several co-variables and sources of information were 
collected and considered (table 1). 
 











(Source: own elaboration) 
 
 
The land use cartography comprises both the Corine Land Cover 2000 (CLC 2000) and 
the Cartography of soil occupation of the AFN, which original date is 1995. The soil capacity 
map is at the scale of 250.000, but it’s also available the IDRHA cartography of the soils’ 
capacity, which presents the different types of soils. For the slope and hypsometry data it was 
used  the  slope  map  created  based  on  the  vectorial  data,  which  used  as  basis  the  military 
1.25.000 data. Data from the Environment Institute is at a very insufficient scale. 
In order to valorize utmost the information for policy analysis the model was applied 
following two variants: 1) disaggregation of data of the different administrative units (counties)  
used as a basis for the agricultural Census data; 2) disaggregation at a local pixel level (1 km2), 
considering  more  than  5000  units  (pixels).  The  first  variant  doesn’t  provide  any  extra 
information,  since  the  Agricultural  Census  has  all  the  information  for  the  considered  year. 
However, it provides an opportunity of applying these methodologies in other years for where 
there is similar information and not Agricultural Census data.  
  In  the  first  variant  of  the  model  we  considered  the  following    farms’  occupations: 
cereals (CC); Other temporary crops (OCT); Fallows (PO); citrines (CT);  other fresh fruits 
Type of information used  Source of information  Scale 
AFN institutional 
cartography 
1:25.0000   Cartography of soil occupation 
Corine Land Cover 2000 
(CLC 2000) 
1:100.000 
Climatological maps  Environment Institute  1:1.000.000  
Slope cartography  Military institute  1:25.000 
Soil capacity maps  Environment Institute  1:250.000 
Hipsometry data  Military institute  1:25.000 Ancona - 122
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(OFF);    olive  trees  (OL);  almond  trees  (AM);  Other  permanent  crops  (OCP);  permanent 
pastures (PP); other occupations (OO). 
For this process of disaggregation, and regarding the creation of the information prior, we 
consider a simple information geoprocessing, by excluding those areas without a certain land 
use and then apply a simple areal weighting process in order to redistribute the results. Only 
then, an entropy approach, considering general biophysical and historical restrictions commonly 
known by the scientifically community in Portugal, is applied.  
In the second variant of the model (disaggregation at the pixel level) we considered the 
following    farms’  occupations:  cereals  (CC);  Other  temporary  crops  (OCT);  Fallows  (PO); 
citrines (CT);  other fresh fruits (OFF);  olive trees (OL); almond trees (AM); Other permanent 
crops (OCP); permanent pastures (PP). The term “other occupations” (OO) refers here to the 
rest of the area of each pixel i, which may not concern entirely to the farms’ occupations. 
For the prior information creation we carefully processed the existing information by 
crop.  This  prior  information  creation  used  as  references  the  soil  occupation  maps  and  the 
biophysical data.  
  The entropy process guarantees that the data is disaggregated respecting the existent 
biophysical  conditions  and  the  general  aggregate,  which  is  known,  providing  the  data 
compatibility between the several layers of information treated in the first step of the model. 
These  biophysical restrictions  result  both  from  the soil  capacity  information and  the slope, 
hypsometry and climate data, which allowed the definition of suitability areas for each crop or 
occupation considered. 
For  the  error  definition  previous  studies  were  followed,  namely  Chakir  (2009)  and 
Martins (2010). So, it was used as reference the three sigma rule. The chosen error limits were 
those  that  provided  better  results.  Therefore,  the  error  considered  was  the  following  one: 
{-5,0,5} = v  for the disaggregation process at pixel level and of  {-1,0,1} = v  for the counties 
level. 
6.  THE RESULTS 
The results are presented next and include the data recovered by both variants of the 
model. As regards to the first variant of the model a complete land use dataset was obtained for 
each of the 16 counties of the Algarve Region. Table 2 presents the probabilities of occupation 
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Table 2- The Probabilities of occupation for the different counties 
i1-Albufeira,i2-Alcoutim,i3-Aljezur,i4-Castro  Marim,  i5-Faro,  i6-Lagoa,  i7-Lagos,  i8-Loulé,  i9-Monchique,  i10-Olhão,i11-
Portimão, i12-São Brás de Alportel, i13-Silves, i14-Tavira, i15-Vila do Bispo, i16-Vila Real de Santo António. 
(Source: model results) 
 
On the other hand, the variant of the model which applied disaggregation at the pixel 
level allowed recovering information regarding several crops and occupations and subsequently 
the elaboration of maps. Some of these are presented next as an example. 
 
Figure 4- The distribution of olives areas 
 
(Source: model results) 
 
Figure 5- The distribution of the citrus areas 
 
(Source: model results) 
  CC  OCT  PO  CT  OFF  OL  AM  OCP  PP  OO 
i1  0,034  0,034  0,093  0,137  0,049  0,076  0,165  0,204  0,013  0,196 
i2  0,057  0,034  0,089  0,002  0,003  0,021  0,075  0,013  0,025  0,682 
i3  0,086  0,086  0,094  0,002  0,002  0,0003  0,0002  0,022  0,077  0,631 
i4  0,036  0,036  0,091  0,015  0,02  0,026  0,13  0,068  0,033  0,545 
i5  0,016  0,045  0,074  0,224  0,025  0,089  0,098  0,17  0,008  0,253 
i6  0,017  0,042  0,078  0,141  0,033  0,058  0,112  0,138  0,035  0,345 
i7  0,079  0,079  0,115  0,029  0,032  0,012  0,062  0,042  0,095  0,455 
i8  0,053  0,042  0,056  0,055  0,019  0,045  0,066  0,081  0,024  0,558 
i9  0,01  0,051  0,01  0,016  0,004  0,008  0,001  0,004  0,006  0,889 
i10  0,012  0,036  0,1  0,184  0,045  0,076  0,143  0,167  0,005  0,232 
i11  0,041  0,045  0,061  0,072  0,018  0,042  0,061  0,075  0,055  0,53 
i12  0,042  0,033  0,055  0,029  0,014  0,032  0,035  0,058  0,001  0,701 
i13  0,065  0,032  0,068  0,057  0,015  0,034  0,03  0,058  0,062  0,58 
i14  0,043  0,043  0,071  0,062  0,021  0,038  0,051  0,071  0,015  0,584 
i15  0,083  0,056  0,069  0,002  0,002  0,0004  0,003  0,004  0,15  0,631 
i16  0,062  0,062  0,124  0,074  0,045  0,074  0,142  0,108  0,092  0,219 Ancona - 122
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6.1. Validation 
In order to validate the model a comparison of the estimated data with the true ones, at 
graphical features and correlation with them was established. Also several deviation measures 
proposed by other authors were calculated. 
Chakir (2009) uses the prediction error, which is presented next: 
 
                                                                                           (11) 
where   is the prediction error for land use k in district i, 
i
k y ck is the observed land 
share allocated to land use k in district i and 
i
k y ⌢
 is the generalized cross-entropy estimated. 
Other authors such as Fragoso et al. (2008), Martins et al. (2010) or Xavier et al. (2010) 
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k PAD  is the Prescription Absolute Deviation which is the absolute percentual variation of 
the estimated (
i
k x ) occupation relating to the observed values (
i
k y ). This measure is practical 
however it doesn’t consider the weight of each variable to the system. 
The 
i
k WPAD  (Weighted Prescription Absolute Deviation) is the deviation in each land 
use  category  in  unit  i  weighed  by  its  true  importance  or  probability  of  occupation  and 
i WPAD corresponds to the sum of the 
i
k WPAD values giving the idea of the real total deviation 
for the values of the unit i.  
Finally, the WPAD corresponds to the weighted sum of the 
i WPAD by the weight or 
importance of each unit i regarding the total value. It expresses the total existent error in the 
studied system. 
In order to apply these procedures we validate the data at both variants to the counties 
level, and apply the deviations measures using the 1999 Agricultural Census data, which is an 
exhaustive inventory while other data such as the FADN data concerns only professional farms.  
For the first variant of the model the results were quite good, since the resulting WPAD 
was about 17,787%. Also the several WPAD
i revealed very promising values (fig. 6). The best 
results were registered in Castro Marim (12,727%) and the higher in Vila do Bispo (25,1%). 
This  last  value  was  however  considered  valuable  and  reliable  since  the  land  uses  seem  to 
translate adequately the 1999 occupations of agricultural farms.  Ancona - 122
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Fig. 6- The WPAD
i in the different counties 
 
(source: model results) 
 
The summary statistics regarding the errors for each land use were also very satisfactory, 
being the median especially low for olive trees, citrus and for the other occupations. The worst 
results were registered in the cereals. 
 











(source: model results) 
 
As regards, the process aiming disaggregation at the field level, validation was not so 
detailed. The results were aggregated by counties intending to better understand the validation 
the results. However, caution has to be made when aggregating the results presented in the 
different areal units. Early experiences carried out revealed some problems in the aggregation 
made to certain areas. 
The results were therefore compared with the true ones, as Chakir (2009) and You et al. 
(2006) and You et al. (2009) did.  It seems to be a good approximation between the estimated 
and real values obtained in several agricultural land uses such as Olive trees, Citrus and Almond 
trees.  
To apply a detailed analysis with all the different deviation measures presented before the 
following units were selected: Loulé, Silves, Tavira and Albufeira. The results show that all but 
Loulé have WPAD
i values lower than 27%. Also the citrus revealed a very good allocation 
using these procedures in all the counties. 
  Median  Std  Average  Max.  Min. 
CC  64,8  56,5  82,3  211,9  0,0 
OCT  27,4  116,2  30,1  105,2  0,0 
PO  27,5  61,5  33,0  111,0  1,2 
CT  11,2  58,0  22,8  66,8  5,9 
OFF  15,5  21,8  21,6  54,3  0,0 
OL  5,0  32,8  15,6  91,7  0,0 
AM  16,1  28,8  46,4  350,2  2,5 
OCP  10,1  32,8  19,6  73,0  8,9 
PP  23,6  33,1  73,5  394,3  9,1 
OO  5,8  98,8  7,0  19,5  0,5 Ancona - 122
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Table 4- Validation sample results 
  CC  OCT  PO  CT  OFF  OL  AM  OCP  PP  WPADi 
Lagoa  395,8  36,2  15,8  16,1  34,3  15,4  10,2  19,0  73,8  26,9 
Silves  30,9  7,6  56,7  16,7  60,2  29,8  27,4  15,9  25,9  23,7 
Tavira  29,4  66,8  21,5  1,7  2,1  25,7  25,5  4,9  96,5  21,8 
Loulé  27,6  14,1  112,1  21,3  18,8  28,9  4,9  43,8  156,0  39,8 
 (source: model results) 
7.  CONCLUSIVE REMARKS  
The  presented  model  allowed  solving  the  investigation  problem  and  provided 
disaggregated data at the county and pixel level. It was proved that the existent knowledge about 
the different land uses may be combined in order to provide previous estimations, which can be 
optimized through an entropy approach that allows the estimation of a possibility compatible 
with the different sources of information, namely the biophysical limits. It was also proved that 
there are conditions to replicate this methodology in other areas with similar problems, either in 
Portugal or elsewhere. 
  Since this methodology is able to address other situations of lack of data different from 
the ones addressed by previous studies, namely Chakir (2009) or You and Wood (2006), it may 
provide  valuable  information  for  analyzing  the  impacts  of  agricultural  and  rural  policies, 
without excluding data, but rather valorizing it, and avoiding situations of erroneous analysis.  
  However, some problems need still solution. First, the need of expert knowledge about 
the area or extra information regarding some studies carried out in specific areas. It was shown 
that valorizing the expert knowledge may improve substantially the model, even if there are 
only  general  opinions.  Also  the  cartographical  information  is  assumed  to  be  even  more 
essential, as it was in previous studies (e.g. You and Wood 2006) and there is a need of more 
precise ones.  
  In  this  way  we  intend  in  the  future  to  develop  new  ways  of  better  calculating  the 
information  prior.  This  may  be  helped  by  complex  areal  weighting  procedures  or  even  by 
geostatistical analysis. Also, it’s intended to test it with other types of land use data, namely the 
Corine Land Cover (CLC) or the Cartography of Occupation of Soil (COS 2007). 
  Since the benefits of such methodology seem to be good, we’re are now asking to the 
audience some ways of improving it. More construable ways of calculating the information 
prior are particularly important in a methodology such as this one, as well as new forms of 
addressing the subsequent calculus of the production of the several agricultural crops. Also, 
different suggestions of adaptations of the cross entropy minimization process will be quite 
useful. Ancona - 122
nd EAAE Seminar 
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